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PROBLEM TO BE SOLVED: To eliminate a DC offset 
without deteriorating an intercode interference 
characteristic by providing a DC offset elimination circuit 
to a post-stage of a waveform shaping and A/D 
conversion means. 

SOLUTION: The receiver is provided with analog route 
Nyquist filters 11,12 applying waveform shaping to I, Q 
base band signals, and A/D converters 13, 14 converting 
an analog signal into a digital signal, and also with 
positive peak detectors 15,17 detecting a positive peak 
of the base band signal, negative peak detectors 16, 18 
detecting a negative peak of the base band signal, digital 
adders 19, 20, digital multipliers 21, 22 multiplying 1/2 
with an input signal, and digital subtracters 23, 24. That 
is, a DC offset elimination circuit consisting of the 
positive peak detectors 15, 17 the negative peak 
detectors 16, 18, the digital adders 19, 20, the digital 
multipliers 21, 22, and the digital subtracters 23, 24 is 
provided to the post-stage of the waveform shaping and 
A/D converter means 1 1-14 to eliminate a DC offset. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st mixer which mixes the input signal which received the electric wave with the 
phase shifter and aerial which obtain a cos wave and a sin wave, and was obtained from the local 
oscillation signal, and the aforementioned cos wave, The rectangular demodulator which consists 
of the 2nd mixer which mixes the aforementioned input signal and the aforementioned sin wave. 
The 1st and the 2nd analog low pass filter which remove an unnecessary frequency component 
to each output signal of the above 1st and the 2nd mixer, respectively, The 1st and 2nd amplifier 
which amplifies each output signal of the above 1st and the 2nd analog low pass filter, 
respectively, The 1st and the 2nd analog root nyquist filter which shape in waveform to each 
output signal of the above 1 st and the 2nd amplifier, respectively, The 1 st and 2nd A/D 
converters which change each output signal of the above 1st and the 2nd analog root nyquist 
filter into a digital signal, respectively, 1st -Peak value detector which detects the 1st +Peak 
value detector and -Peak value which detects +Peak value of the output signal of the 1st A/D 
converter of the above, The 1 st digital adder adding each output signal of +Peak value detector 
of the above 1st, and 1st -Peak value detector, The 1st digital multiplier which calculates one 
half to the output signal of the digital adder of the above 1st, The 1st direct-current-offset 
removal circuit which consists of the 1st subtracter which subtracts the output signal of the 1st 
digital multiplier of the above from the output signal of the 1st A/D converter of the above, and 
outputs a baseband I signal, 2nd -Peak value detector which detects the 2nd +Peak value 
detector and -Peak value which detects +Peak value of the output signal of the 2nd A/D 
converter of the above, The 2nd digital adder adding each output signal of +Peak value detector 
of the above 2nd, and 2nd -Peak value detector, The 2nd digital multiplier which calculates one 
half to the output signal of the digital adder of the above 2nd, The direct conversion receiver 
characterized by consisting of the 2nd direct-current-offset removal circuit which consists of 
the 2nd subtracter which subtracts the output signal of the 2nd digital multiplier of the above 
from the output signal of the 2nd A/D converter of the above, and outputs a baseband Q signal. 
[Claim 2] The direct conversion receiver according to claim 1 characterized by having changed 
to the analog root nyquist filter and having arranged the digital root nyquist filter after the 1 st 
and 2nd A/D converters. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the direct conversion 

receiver of the walkie-talkie used for digital mobile communications etc. 

[0002] 

[Description of the Prior Art] Drawing 3 shows the composition of the conventional direct 
conversion receiver. The aerial with which 1 receives an electric wave in drawing 3 , the phase 
shifter which obtains a cos wave and a sin wave from the local oscillation signal into which 2 was 
inputted, The mixer which 3 and 4 mix the input signal, cos wave, and sin wave which received 
with aerial 1, respectively, and obtains a I signal and a Q signal, 5, AC distributor shaft coupling 
to which 6 carries out direct-current-offset removal to the output signal of mixers 3 and 4, 7, 
the low pass filter from which 8 removes an unnecessary frequency component to Above I and a 
Q signal, The analog root nyquist filter with which 12 shape in waveform to 9, the amplifier with 
which 10 amplifies Above I and a Q signal on predetermined level, 11 andl, and Q baseband 
signaling, and 13 and 14 are A/D converters which change an analog signal into a digital signal. 
[0003] In the above-mentioned composition, the input signal 31 received by aerial 1 is inputted 
into mixers 3 and 4, and on the other hand, from the phase shifter 2 into which the local 
oscillation signal 32 was inputted, the cos wave 33 and the sin wave 34 are outputted, and it is 
inputted into mixers 3 and 4, respectively. In a mixer 3, the down conversion of an input signal 31 
and the cos wave 33 is mixed and carried out, a signal 35 is outputted, the down conversion of 
an input signal 31 and the sin wave 34 is mixed and carried out in a mixer 4, and a signal 36 is 
outputted. 

[0004] Next, signals 35 and 36 are removed by the AC distributor shaft couplings 5 and 6 in a 
direct current offset, respectively, are outputted as signals 37 and 38, and by low pass filters 7 
and 8, an unnecessary frequency component is removed and they are outputted as signals 39 
and 40. Furthermore, signals 39 and 40 are amplified by predetermined level with amplifier 9 and 
10, respectively, and baseband I signal 43 and baseband Q signal 44 which the output signals 41 
and 42 were shaped in waveform by the analog root nyquist filters 1 1 and 12, and were shaped in 
waveform, respectively are obtained. The baseband I signal 43 and baseband Q signal 44 are 
changed into a digital signal by A/D converters 13 and 14, respectively, and signals 45 and 46 are 
acquired, respectively. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the direct conversion receiver of 
composition, a direct current offset arises in I and Q baseband signaling conventionally [ above- 
mentioned ] by the direct current offset of the mixer which constitutes a rectangular 
demodulator, or amplifier etc. Therefore, in the direct conversion receiver of the conventional 
composition, although it was made for AC distributor shaft coupling to remove generally, the 
amount property of intersymbol interferences deteriorated and this direct current offset had the 
problem that receiving sensitivity degradation arose, when the direct conversion receiver which 
performs AC distributor shaft coupling was applied to an alignment modulation technique. 
[0006] this invention solves such a conventional trouble, and it aims at offering the direct 
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conversion receiver from which a direct current offset is removable, without producing 

degradation of the amount property of intersymbol interferences. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the direct 
conversion receiver of this invention establishes the direct-current-offset removal circuit which 
consists of a digital subtractor which removes a direct-current-offset component from the 
digital multiplier which performs +Peak value detector, -Peak value detector, a digital adder, and 
the operation of 1/2 for the signal by which the rectangular recovery was carried out, and 
waveform shaping and the signal which carried out A/D conversion in waveform shaping and the 
latter part of a means which carries out A/D conversion. 
[0008] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained 
in detail. 

(Gestalt 1 of operation) Drawing 1 is what showed the direct conversion receiver in the gestalt 1 
of operation of this invention, and the thing of the same sign as the conventional example of 
drawing 3 expresses the same thing. Namely, the aerial with which 1 receives an electric wave, 
the phase shifter which obtains a cos wave and a sin wave from the local oscillation signal into 
which 2 was inputted, The mixer which 3 and 4 mix the input signal, cos wave, and sin wave 
which received with aerial 1, respectively, and obtains a I signal and a Q signal, 7, the low pass 
filter from which 8 removes an unnecessary frequency component to Above I and a Q signal, The 
analog root nyquist filter with which 12 shape in waveform to 9, the amplifier with which 10 
amplifies Above I and a Q signal on predetermined level, 1 1 andl, and Q baseband signaling, and 
13 and 14 are A/D converters which change an analog signal into a digital signal. 
[0009] Moreover, the digital multiplier with which a digital adder and 22 calculate one half to an 
input signal to 21 in +Peak value detector with which 15 and 17 detect +Peak value of baseband 
signaling, -Peak value detector with which 16 and 18 detect -Peak value of baseband signaling, 
and 1 9 and 20, and 23 and 24 are digital subtractors. 

[0010] Next, operation of the direct conversion receiver in the gestalt 1 of this operation is 
explained. First, the input signal 31 which the electric wave was received with aerial 1 and 
obtained is inputted into mixers 3 and 4, and on the other hand, from the phase shifter 2 into 
which the local oscillation signal 32 was inputted, the cos wave 33 and the sin wave 34 are 
outputted, and it is inputted into mixers 3 and 4, respectively. In a mixer 3, the down conversion 
of an input signal 31 and the cos wave 33 is mixed and carried out, a signal 35 is outputted, the 
down conversion of an input signal 31 and the sin wave 34 is mixed and carried out in a mixer 4, 
and a signal 36 is outputted. 

[001 1] Next, it is inputted into low pass filters 7 and 8, respectively, an unnecessary frequency 
component is removed, and signals 35 and 36 are outputted as signals 39 and 40. Furthermore, 
signals 39 and 40 are amplified by predetermined level with amplifier 9 and 10, respectively, the 
output signals 41 and 42 are shaped in waveform by the analog root nyquist filters 1 1 and 12, and 
baseband I signal 43 and baseband Q signal 44 which were shaped in waveform are obtained. The 
baseband I signal 43 and baseband Q signal 44 are changed into a digital signal by A/D 
converters 13 and 14, respectively, and signals 45 and 46 are acquired. 
[0012] Subsequently, baseband I signal 45 shaped in waveform is inputted into +Peak value 
detector 15 and -Peak value detector 16, and the +Peak value 47 and the -Peak value 48 are 
outputted. Both the Peak(s) values 47 and 48 are added by the digital adder 19, and a signal 49 is 
acquired. A signal 49 is further calculated 1/2 with a digital multiplier 21, and the direct-current- 
offset component 50 in a baseband I signal is outputted. At the end, the direct-current-offset 
component 50 in a baseband I signal is subtracted from baseband I signal 45 shaped in waveform 
by the digital subtractor 23, and baseband I signal 55 from which the direct current offset was 
removed is outputted. 

[0013] Similarly, baseband Q signal 46 shaped in waveform is also inputted into +Peak value 
detector 17 and -Peak value detector 18, and the +Peak value 51 and the -Peak value 52 are 
outputted. Both the Peak(s) values 51 and 52 are added by the digital adder 20, and a signal 53 is 
acquired. A signal 53 is further calculated 1/2 with a digital multiplier 22, and the direct-current- 
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offset component 54 in a baseband Q signal is outputted. At the end, the direct-current-offset 
component 54 in a baseband Q signal is subtracted from baseband Q signal 46 shaped in 
waveform by the digital subtractor 24, and baseband Q signal 56 from which the direct current 
offset was removed is outputted. 

[0014] + The Peak value detectors 15 and 17, -Peak value detectors 16 and 18, the digital 
adders 19 and 20, digital multipliers 21 and 22, and the digital subtracters 23 and 24 are easily 
realizable with DSP (Digital SignalProcessorX 

[0015] As mentioned above, without producing degradation of the amount property of 
intersymbol interferences by preparing the direct-current-offset removal circuit constituted in 
the signal by which the rectangular recovery was carried out by waveform shaping and the latter 
part of a means which carries out A/D conversion by +Peak value detector, -Peak value 
detector, the digital adder, the digital multiplier that calculates one half to an input signal, and the 
digital subtractor according to the gestalt 1 of this operation, a direct current offset can be 
removed, therefore generating of radio disturbance can be prevented. 

[0016] (Gestalt 2 of operation) Drawing 2 shows the direct conversion receiver in the gestalt 2 of 
operation of this invention. A place which is different from the gestalt 1 of operation of drawing 1 
here is the point equipped with the digital root nyquist filters 25 and 26 instead of the analog 
root nyquist filters 1 1 and 12. In addition, the same sign is given to the same thing as drawing 1 , 
and detailed explanation is omitted. 

[0017] Operation in the gestalt 2 of operation is explained. It is the same as that of the case of 
drawing 1 until it acquires signals 41 and 42 with amplifier 9 and 10. Signals 41 and 42 are looked 
like [ A/D converters 13 and 14 ], therefore are changed into a digital signal, and are outputted 
as signals 57 and 58, respectively. Signals 57 and 58 are inputted into the digital root nyquist 
filters 25 and 26, respectively, and are shaped in waveform, and baseband I signal 45 and 
baseband Q signal 46 shaped in waveform shaped in waveform are obtained. 
[0018] Subsequently, baseband I signal 45 shaped in waveform is inputted into +Peak value 
detector 1 5 and -Peak value detector 1 6, and the +Peak value 47 and the -Peak value 48 are 
outputted. Both the Peak(s) values 47 and 48 are added by the digital adder 19, and a signal 49 is 
acquired. A signal 49 is further calculated 1/2 with a digital multiplier 21, and the direct-current- 
offset component 50 in a baseband I signal is outputted. At the end, the direct-current-offset 
component 50 in a baseband I signal is subtracted from baseband I signal 45 shaped in waveform 
by the digital subtractor 23, and baseband I signal 55 from which the direct current offset was 
removed is outputted. 

[0019] Similarly, baseband Q signal 46 shaped in waveform is also inputted into +Peak value 
detector 17 and -Peak value detector 18, and the +Peak value 51 and the -Peak value 52 are 
outputted. Both the Peak(s) values 51 and 52 are added by the digital adder 20, and a signal 53 is 
acquired. A signal 53 is further calculated 1 /2 with a digital multiplier 22, and the direct-current- 
offset component 54 in a baseband Q signal is outputted. At the end, the direct-current-offset 
component 54 in a baseband Q signal is subtracted from baseband Q signal 46 shaped in 
waveform by the digital subtractor 24, and baseband Q signal 56 from which the direct current 
offset was removed is outputted. 

[0020] + The Peak value detectors 15 and 17, -Peak value detectors 16 and 18, the digital 
adders 19 and 20, digital multipliers 21 and 22, and the digital subtracters 23 and 24 are as the 
above [ that it is easily realizable with DSP (Digital SignalProcessor) ]. 

[0021] As mentioned above, also in the gestalt 2 of this operation, without producing degradation 
of the amount property of intersymbol interferences, by the direct-current-offset removal circuit 
constituted by +Peak value detector, -Peak value detector, a digital adder, the digital multiplier 
that calculates one half to an input signal, and the digital subtractor, a direct current offset can 
be removed, therefore generating of radio disturbance can be prevented. 

[0022] Moreover, by constituting a root nyquist filter from a digital filter, there is an advantage 
which can perform still highly precise root nyquist filtering rather than it constitutes from an 
analog filter. 
[0023] 

[Effect of the Invention] As explained above, according to this invention, the signal by which the 
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rectangular recovery was carried out in waveform shaping and the latter part of a means which 
carries out A/D conversion + By preparing the direct-current-offset removal circuit constituted 
by a Peak value detector, -Peak value detector, a digital adder, the digital multiplier that 
calculates one half to an input signal, and the digital subtractor Without producing degradation of 
the amount property of intersymbol interferences, a direct current offset can be removed, 
therefore the effect that generating of radio disturbance can be prevented is done so. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block view of the direct conversion receiver in the gestalt 1 of 
operation of this invention. 

[Drawing 2] It is the configuration block view of the direct conversion receiver in the gestalt 2 of 
operation of this invention. 

[Drawing 3] It is the configuration block view of the direct conversion receiver of the 
conventional example. 
[Description of Notations] 

1 — Aerial 2 — Phase shifter 3 Four — Mixer 7 Eight — Low pass filter, 9 Ten — Amplifier 1 1 
12 — Analog root nyquist filter, [15 17 — +Peak value detector, ] 13 14 — A/D converter [19 
20 — Digital adder 21 22 — Digital multiplier 23 24 — 25 A digital subtractor, 26 — Digital root 
nyquist filter. ] 16 18 Peak value detector 
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DRAWINGS 



[Drawing 3] 




[Drawing 1] 
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[Drawing 2] 
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